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Abstract
Background: Approximately 80% of people who survive a stroke have on average five other conditions and a 
wide range of psychosocial issues. Attention to biopsychosocial issues has led to the identification of ‘complex 
patients’. No single definition of ‘patient complexity’ exists; therefore, applied health researchers seek to under-
stand ‘patient complexity’ as it relates to a specific clinical context. Objective: To understand how ‘patient 
complexity’ is conceptualized by clinicians, and to position the findings within the existing literature on patient 
complexity. Methods: A qualitative descriptive approach was utilized. Twenty-three stroke rehabilitation clini-
cians participated in four focus groups. Results: Five elements of patient complexity were identified: medical/
functional issues, social determinant factors, social/family support, personal characteristics, and health system 
factors. Using biopsychosocial factors to identify complexity results in all patients being complex; operation-
alization of the definition led to the identification of systemic elements. A disconnect between acute, inpatient 
rehabilitation and community services was identified as a trigger for increased complexity. Conclusions: Patient 
complexity is not a dichotomous state. If applying existing complexity definitions, all patients are complex. This 
study extends the understanding by suggesting a structural element of complexity from manageable to less man-
ageable complexity based on ability to discharge.
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conditions) in only 6% of stroke survivors [4,5], and 
patients have on average five other conditions [1,3,4]. 
Common psychosocial issues include marital and fam-
ily stress, inability to return home, inability to return 
to work, decreased or limited social interaction, depres-
sion, and issues in adjusting to having a disability [6,7]. 
Retrospective studies of stroke rehabilitation have found 
that multimorbidity increased rates of complications, led 
to longer hospital stays, and was negatively correlated 
with functional outcomes for the patient – increasing 
the cost and decreasing the efficiency of rehabilitation 
[3,8,9].
Increasing attention to the range of biopsychosocial 
issues people experience has led to the identification 
of ‘complex patients’ [10]. Complex patients could be 
Introduction
Stroke patients are admitted to rehabilitation programs 
with multiple medical/functional and psychosocial 
issues [1–3]. Stroke occurs in isolation (no other chronic 
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described as those who, in addition to having multiple 
comorbid conditions, may experience other issues that 
impact their ability to self-manage or to benefit from 
healthcare interventions. To date, however, there is no 
single widely accepted and utilized definition of ‘patient 
complexity’. A wide range of terms such as ‘comor-
bidity’, ‘multimorbidity’, ‘co-occurring conditions’, 
and ‘complex chronic disease’ are used to describe this 
patient population – often synonymously [11]. Manag-
ing complex patients requires greater clinician effort, 
increased healthcare resources, and substantial family 
and community supports, but if healthcare systems and 
services are to be redesigned to better meet the needs 
of these patients, a better understanding of the complex 
patient population is needed [12].
An emerging body of work has focused on identifying 
and understanding complex patients through processes 
such as counts of comorbid conditions, weighted values 
based on clinical needs, assessing healthcare utilization, 
and incorporating psychosocial elements [13–17], with 
some researchers suggesting conceptual models and 
frameworks [10,17]. These studies have identified key 
elements of patient complexity related to the meshing 
of two or more factors (disease states, socioeconomic 
status, coordination of care, family and environmental 
situations). Without a single conceptual framework or a 
unifying definition, and with some definitions of com-
plexity excluding nonmedical dimensions, applying the 
term ‘patient complexity’ can be challenging [18]. In 
the absence of a unifying definition or single conceptual 
framework, however, applied health researchers have 
sought to understand the concept of ‘patient complex-
ity’ as it relates to specific clinical contexts or situations 
[12]. Although attempts have been made to understand 
complexity from patient perspectives and experiences, 
[19], care needs [12], and from a policy and economic 
viewpoint [20], no work to date has explored the per-
spectives of rehabilitation clinicians who work directly 
with complex stroke patients. 
Objectives
The purpose of this study was to: i) understand how 
‘patient complexity’ is defined and conceptualized by 
stroke rehabilitation clinicians, and ii) position the find-
ings within the existing conceptual literature on patient 
complexity.
Methods
This study was conducted using a qualitative descrip-
tive approach. After data collection and analysis, the 
researchers positioned the emerging findings within 
the existing literature on patient complexity. The study 
protocol received approval from the Joint Bridgepoint 
Health – West Park Healthcare Centre – Toronto Cen-
tral Community Care Access Centre Research Ethics 
Board prior to any recruitment and data collection.
Study setting
The study took place at two inpatient neurorehabilita-
tion clinical units at a mid-sized complex rehabilitation 
hospital (with approximately 400 beds) in a large 
Canadian city. Patients were admitted from acute care 
hospitals within 10 days post stroke, for approximately 
3–12 weeks of therapy. One clinical unit provided high-
intensity, short-duration rehabilitation, and the other 
was a lower intensity, longer duration program. Patients 
at each unit received a variety of therapy services, depen-
dent on patient needs and tolerance for rehabilitation 
activities. As a publicly funded hospital, costs of the pro-
grams were covered by the provincial healthcare budget. 
Professions on the clinical teams included nurses (both 
registered and registered practical nurses), occupational, 
physical and recreation therapists, physicians, social 
workers, pharmacists, speech language pathologists, 
dieticians, and spiritual care providers, as well as reha-
bilitation therapy assistants. Staffing varied according 
to shift, but daytime full-time equivalencies (FTEs) for 
health discipline and nursing staff were approximately 
25 for each program. Nursing care was provided in shift 
work by a roster of providers; rehabilitation therapists 
were dedicated FTEs and specific staff members for each 
unit. Physician services were provided by both hospi-
talists and consulting physiatrists, none of which were 
dedicated full-time physicians for the neurorehabilita-
tion inpatient units. 
Participants
All members of the interprofessional teams practicing 
within two stroke programs at a complex rehabilitation 
hospital were invited to participate through exist-
ing e-mail distribution lists. Twenty-three stroke 
rehabilitation clinicians (12 nurses and 11 therapists: 
occupational therapists, physical therapists, speech 
language pathologists, recreation therapists, and reha-
bilitation therapy assistants) participated in one of four 
focus groups  (FG1–4). This reflects approximately half 
of the therapists dedicated to the neurorehabilitation 
units, and about half of the nursing FTEs for the clinical 
programs. Although physicians (n=4) and administra-
tive team members (n=6) were included on the e-mail 
invitation, none volunteered to participate. Due to 
recruitment procedures, rationale for nonparticipation 
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was not provided; however, shift scheduling, patient care 
requirements, and other research opportunities likely 
impacted recruitment efforts and participation rates.
Data collection
Four focus groups were conducted utilizing an inter-
view guide developed from existing literature regarding 
complexity and/or stroke rehabilitation, and expert 
opinions. Additional questions were developed as data 
were collected and potential themes identified. Partici-
pants were encouraged to provide information beyond 
the scope of the interview guide as they saw relevant. 
All focus groups were facilitated by the same 
researcher with extensive experience in qualitative data 
collection approaches and methods. Each focus group 
was scheduled at the end or beginning of a regular shift 
schedule to maximize potential participation. Each 
focus group began with a global question: “Thinking of 
a stroke rehabilitation patient you would consider ‘com-
plex’, what was it about that particular patient that made 
them complex?” Participant responses were posted on a 
portable whiteboard. Clarifying and exploratory ques-
tions regarding the characteristics were posed, and then 
participants were asked to delineate which of the char-
acteristics were specific to stroke rehabilitation patients. 
Participants in FG2–4 developed their lists of character-
istics individually, and then added their contributions to 
the whiteboard, which contained responses from all of 
the previous focus groups (aggregated). For the purpose 
of this study “theoretical saturation” was considered to 
be met when new information added only minor varia-
tions to the characteristics and subsequent definition of 
complexity.
Data analysis
Data were analyzed in an iterative and reflexive format, 
using qualitative content analysis techniques, resulting 
in the simultaneous data collection/analysis process con-
sistent with interpretive research approaches. Review of 
the collected data provided an overall sense of the mean-
ing and a scope of the information collected, including 
an initial impression of the overall depth, credibility, 
and potential usefulness of the information. This assisted 
in determining whether theoretical saturation had been 
met or if additional focus groups were needed. 
Audio recordings of each focus group were transcribed 
and initially coded thematically, using word-processing 
software, based on the characteristics and categories 
created during the focus groups (posted by participants 
on the portable whiteboard). This allowed the research 
team to determine whether the participant-identified 
categories could be used as a thematic framework or 
Table 1 Complexity types and characteristics.
Complexity type Complexity characteristics
Medical/Functional •	 Severity of stroke and level of impairment
•	 Need for specialized care
•	  Comorbidities (e.g. diabetes, dialysis, 
visual impairments)
•	  Cognition, aphasia, dysphagia, mobility 
impairments
•	 Depression
•	 Pain
•	 Medication management
Social determinants •	 Education level/literacy
•	 Lack of transportation options
•	 Financial situation
•	 Access to community services
•	 Discharge setting and housing situation
Social supports •	 Community supports
•	 Family support
Personal characteristics •	 Personality/attitude
•	 Personal confidence
•	 Self-efficacy
•	 Motivation
•	 Coping skills
Health system factors •	 Disconnect between services and sectors
•	  Inclusion and exclusion criteria of other 
services and sectors
•	  Push to quicken discharge and decrease 
length of stay
what modifications were required. Consistent with 
qualitative content analysis, the research team subse-
quently expanded upon and created new categories to 
ensure all the characteristics identified were represented. 
Each transcript was then reanalyzed by two research 
team members using the revised framework. Data 
were analyzed for difference based on clinical program 
(low- or high-intensity rehabilitation units); however, 
participants held very similar perspectives regardless of 
clinical program. 
Study results were summarized in a descriptive sum-
mary of the content, organized to best contain and 
present the data collected. A final analytical activity 
mapped participant descriptions to existing conceptual 
frameworks and literature regarding patient complexity, 
looking for similarities, differences, and any extension 
of the work. 
Results
Five elements of patient complexity were identified: i) 
medical/functional issues, ii) social determinant factors, 
iii) social/family support, iv) personal characteristics, 
and v) health system factors (Table 1). Due to the high 
degree of patient variability, it was difficult for partici-
pants to prioritize a specific factor as “it is hard to say 
which of these factors are more (or less) significant, because 
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something that is small for one patient may be huge for another 
patient” (FG2). 
Medical and functional issues
Patients with several co-occurring medical and/or func-
tional issues may not “need acute medical care but they are 
still not ready to go home or to the community due to their 
physical condition. These patients with multiple diagnoses need 
active treatment from specialized disciplines” (FG2).
Patients with several pre-existing chronic conditions 
are complex, as noted: “A patient is on dialysis and had 
visual issues, and now put a stroke on top of that… she used 
to do things by feel but now her hand is not working as well… 
that is complex” (FG2). The impairments resulting from 
the stroke (e.g. impaired cognition, aphasia, and dyspha-
gia) could also contribute to complexity by hindering 
participation in rehabilitation activities as noted by one 
participant: “When you are working with people’s cognition, 
if you can’t communicate with them, you can’t do therapy. Put 
in aphasia then cognitive testing, language testing, their ability 
to follow directions in therapy – it is all affected, making them 
complex” (FG2).
The sudden onset of stroke-related impairments was 
identified as one type of complexity for patients: “If 
you’ve had a stroke, you are fine one day and then you’re not 
fine the next. These patients have cognitive changes, physi-
cal changes, and visual perceptual changes. That is a complex 
patient” (FG2). Participants clearly stated, however, that 
at the rehabilitation program level it did not matter if 
the medical/functional conditions were pre-existing or 
resulting from the stroke, as all of the issues must be 
addressed by the clinical team in the rehabilitation pro-
cess: “When people come in, what makes them complex is this 
plus, plus, plus. So they have pre-existing conditions, now they 
[have] stroke-specific issues and these are compounded by new 
problems, all of which we have to address” (FG3). 
Social determinant factors
The definition of complexity provided by the clinicians 
included more than the medical/function impairments, 
and took the whole life of the patient into account: “It’s 
rarely just a stroke. We have to deal with everything they were 
dealing with before. Some people were dealing with job situa-
tions – you still have to deal with that. Now it has a stroke spin 
to it. We are often treating more than stroke” (FG1).
The discharge destination (i.e. home, long-term care, 
or outpatient rehabilitation) as well as the previous hous-
ing situation can contribute to complexity. Homelessness 
poses a particular challenge. Patient literacy, educational 
level, employment type and status with the correspond-
ing financial aspects may contribute to complexity and 
must be addressed by the rehabilitation team.
The clinical teams must take into account whether 
the patient is likely to have access to both personal and 
public transportation, which was particularly problem-
atic for patients who had cognitive rather than physical 
impairments: “If someone is up and ambulatory and their 
vision is fine, but cognitively they are off – they are at a loss for 
a lot of things – like transportation. They can’t get ‘wheel trans’ 
[supportive transportation] because they are physically ok, but 
they are still very complex because they’ve got cognitive issues” 
(FG4).
Social/Family support
Social support was identified as a key theme related to 
complexity and successful discharge: “Social supports are 
one of the number one things… if someone has a good social 
network, then we are able to do our work and help someone 
get home” (FG1). Family engagement can also either 
alleviate patient complexity, making patient care more 
manageable and less complex, or it can hinder treatment 
goals, compounding complexity: 
Respondent: Sometimes the family does not have insight either. 
Interviewer: Are you saying that family contributes to making 
people more complex? 
Respondent: For sure…Or less complex. They may help us 
as well. They know more, and they provide a lot of emotional 
support and encouragement. If we don’t have that then we’re 
dealing with that patient on their own. And if there are other 
things like language…all those other things and no family sup-
port, then we’re really lost. And financially they can help, or 
they can troubleshoot and help us more” (FG2).
Personal characteristics/coping style
Personal characteristics can either exacerbate or mitigate 
patient complexity. Personal characteristics included 
age, degree of confidence, self-efficacy beliefs, motiva-
tion for improvement, denial, coping skills, and having 
a positive or negative attitude. “One thing that can make 
things more or less complex is pre-morbid outlook on life or atti-
tude about dealing with difficult situations and illness. I think 
people who see the glass half full can reduce complexity. Some 
people have a lot of deficits but they have a really good outlook, 
so it’s not going to affect them to the degree that it affects a per-
son who doesn’t have such a positive outlook” (FG1).
Health system factors
Patient complexity was also attributed to health sys-
tem factors or the mismatch between the individual 
patient and the expected rehabilitation process or ‘flow’. 
Complexity is the interaction between medical/func-
tional and social determinant factors, social support and 
Discharge pressures increase complexity  39
© 2016 The Authors
 Published by Swiss Medical Press GmbH | www.swissmedicalpress.com Journal of Comorbidity 2016;6(2):35–41
patient characteristics that hinders discharge. Partici-
pants across the focus groups agreed: “How all of these 
combine is the hard part – what they come in with, what they 
treat and issues around discharge, that is the complex part. 
All of these issues tie into the discharge process and for me the 
complexity is connected to the push to get patients discharged 
faster”(FG2). “So we have to identify the things that may be 
triggers for complexity because you are thinking about discharge 
right away” (FG1). “The complexity (that has been increas-
ing more recently) that I feel is connected to the push to get 
patients discharged faster. So before, when the length of stay 
was months, we had time to deal with all of the issues. Now 
that there is [a] push to get them out faster, to go home or to 
wherever they are going – so it’s the push [that] increases the 
speed at which we need to work which makes things so much 
more complicated, and especially if their recovery has not been 
moving as fast as we need to move” (FG3).
The disconnect between the acute healthcare sys-
tem, inpatient rehabilitation, and community-based 
services was identified as a trigger for increased com-
plexity. Shifting the length-of-stay target in one sector 
of the stroke system significantly influences the partners 
downstream: “A systems thing that contributes to the com-
plexity… we do have certain guidelines that are in place. And 
in terms of lengths of stay – there is pressure to get people moved 
along quicker…” (FG2). 
When asked what proportion of their patients would 
be considered ‘complex’ based on the identified fac-
tors (Table 1), participants responded that “everyone is” 
and that “complexity is now the norm.” When asked what 
differentiated the patients they initially identified as 
complex from other stroke rehabilitation patients, par-
ticipants responded that “thinking of the patients we’ve had 
and what hung them up at discharge is always this stuff [refer-
ring to the medical/social/system characteristics]. It’s always 
a combination. Very rarely do we get an easy discharge and 
that makes people more complex” (FG3). Complex patients 
who are discharged in concordance with length-of-stay 
targets were therefore not considered to be as complex 
as those who could not be discharged in the timeframe 
dictated by evidence and best practice guidelines. 
Definition not specific to stroke
After discussing each of the complexity characteristics 
(Table 1), participants determined that the multitude of 
health conditions and social factors present in complex 
patients are not specific to stroke. Of all the character-
istics of complexity, only the ‘diagnosis’ of stroke was 
ultimately determined to be specific to stroke. Specific 
to stroke patients, however, was the immediate onset of 
several complexity factors from a single medical event: 
“It’s so hard to separate stroke from any other neurological issue. 
None of the issues [pointing to the stickies on the board] are 
stroke specific, besides diagnosis. All of them apply everywhere 
and can apply anywhere” (FG4).
Discussion
This exploratory study provides a rich description of 
clinician perspectives on what constitutes patient com-
plexity in stroke rehabilitation, which had not been 
represented in the literature to date. Study results support 
current definitions and conceptualizations of complex-
ity, but also provide insight into the operationalization 
of complexity definitions in stroke rehabilitation, high-
lighting a key systemic element of patient complexity. 
Not surprisingly, the patient characteristics identi-
fied in this study mirror the existing body of literature 
regarding comorbidity, multimorbidity, and the social 
issues experienced by stroke rehabilitation patients [3,5]. 
In addition, many of the characteristics of complexity 
identified by participants also align with the character-
istics already identified by authors of previous research 
and conceptual frameworks regarding complexity [17–
20]. Existing conceptual frameworks such as the one 
generated by Schaink et al. [17] used scoping review 
results to identify five complexity components (medi-
cal, social, demographic, mental health, care system). 
Each of these components were noted within the pre-
sented study to be characteristics of the ‘typical’ complex 
stroke patient; resulting in the clinicians’ conclusion that 
complexity was the norm rather than the exception in 
stroke rehabilitation. Complexity characteristics such as 
language, access to community services, and mobility 
status are not unique to stroke patients; these charac-
teristics are found in many other patient populations 
requiring rehabilitation. A key contribution of this work 
is, therefore, not simply an understanding of complexity 
from the perspective of stroke rehabilitation clinicians, 
but rather support for the development and application 
of a common, unifying definition rather than multiple 
definitions and conceptual frameworks based on patient 
population and/or clinical context. 
In the operationalization of the definition of com-
plexity to the clinical context, a rehabilitation-specific 
element was identified. As noted, if simply applying exist-
ing indicators of complexity, every stroke rehabilitation 
patient would be considered complex. Clinicians identi-
fied a subset of patients who they felt were more complex, 
also seen as unmanageably complex, described as those 
who were more difficult to discharge in comparison to 
the ‘typical’ patient. Most notable were clinician concerns 
focused on length-of-stay targets, a systemic factor that 
is a particular focus in stroke rehabilitation as programs 
and services are being continually aligned with the Cana-
dian Best Practice Recommendations for Stroke Care 
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[21]. This systemic definition of complexity is built upon 
clinician perception of a mismatch between patient com-
plexity characteristics and expected length of stay. This 
study result is particularly important given the increasing 
focus on shortening the length of hospital stays, leading to 
a potential system-fostered patient complexity. 
This research also suggests that some of the com-
plexity factors (social/family support) may exacerbate 
or mitigate complexity, in turn either facilitating or 
hindering patient discharge. This suggests that the char-
acteristics of patient complexity are not a checklist of 
items resulting in a dichotomous variable – complex 
or not – but rather may serve as a spectrum of charac-
teristics that may make a patient more or less complex. 
Further understanding of this ‘complexity spectrum’ 
and its influence on care processes could facilitate alter-
native care pathways and supports for patients identified 
as ‘unmanageably complex’. 
This study was designed to serve as a foundational 
component for a larger program of research focused on 
complexity and stroke rehabilitation. The aim of the 
study was to understand complexity in the context of 
stroke rehabilitation, and support the development of 
future research studies. As a question-generating study, 
it was successful, and many questions have arisen regard-
ing the use of study results to support practice changes. 
Correspondingly, a limitation of the study is the inability 
at this stage to recommend practice changes. The study 
has provided an initial understanding of what may be 
occurring related to complexity and stroke rehabilita-
tion, but does not provide grounds for recommendations 
for practice settings. Additional research, undertaken in 
partnership with clinical settings, is needed to deter-
mine what effect these results may have in improving 
rehabilitation services. Key questions remain: Is the 
perceived mismatch between patient characteristics and 
system requirements real? If so, how are stroke rehabili-
tation teams managing complexity within these time 
constraints? What practice-level strategies are being 
employed to reduce complexity and facilitate timely dis-
charge from the rehabilitation units? How might these 
be scaled to other programs and jurisdictions?
Conclusions
Complexity is not a dichotomous state – complex or 
not. Simply applying existing complexity definitions, 
all stroke rehabilitation patients would be considered 
complex. The presented study extends this understand-
ing by suggesting a structural element of complexity, 
from manageable to less manageable, based on ability 
to discharge. This spectrum suggests that teams employ 
strategies within the timeframe targets to manage case 
complexity issues and meet a discharge target – which 
has implications for other sectors, notably the commu-
nity – but this process is not understood. Future research 
exploring the effect of complexity on clinician and reha-
bilitation practices could provide valuable insight, and 
may support policy and practice-level decisions, within 
an increasingly resource-constrained, policy-driven 
working environment. 
Conflicts of interest
None of the authors have conflicts of interest to declare.
Funding
This project was funded by seed funding provided by the Bridgepoint 
Collaboratory for Research and Innovation, Toronto, ON, Canada.
References
1 Liu M, Tsuji T, Tsujiuchi K, Chino N. Comorbidities in stroke 
patients as assessed with a newly developed comorbidity scale. Am J 
Phys Med Rehabil 1999;78(5):416–24. View Item.
2 Ostwald SK, Wasserman J, Davis S. Medication, comorbidities and 
medical complications in stroke survivors; the CAReS study. Reha-
bil Nurs 2006;31:10–4. View Item.
3 Karatepe AG, Gunaydin R, Kaya T, Turkmen G. Comorbidity in 
patients after stroke: impact on functional outcome. J Rehabil Med 
2008;40(10):831–5. View Item.
4 Guthrie B, Payne K, Alderson P, McMurdo ME, Mercer SW. Adapt-
ing clinical guidelines to take account of multimorbidity. Br Med J 
2012;345:e6341. View Item.
5 Gallacher KI, Batty GD, McLean G, Mercer SW, Guthrie B, May 
CR, et al. Stroke, multimorbidity and polypharmacy in a nationally 
representative sample of 1,424,378 patients in Scotland: implica-
tions for treatment burden. BMC Med 2014;12(1):151. View Item.
6 Hopman WM, Verner J. Quality of life during and after inpatient 
stroke rehabilitation. J Stroke 2003;34(3):801–5. View Item.
7 Teasell RW, McRae MP, Finestone HM. Social issues in the reha-
bilitation of younger stroke patients. Arch Phys Med Rehabil 
2000;81(2):205–9. View Item.
8 Hackett ML, Glozier N, Jan S, Lindley R. Psychosocial Outcomes in 
Stroke: the POISE observational stroke study protocol. BMC Neu-
rol 2009;9:24. View Item.
9 Specogna A, Hill M. Factors associated with economic cost after 
spontaneous intracerebral hemorrhage: a Canadian example. J Stroke 
2012;43:e115 [Abstract 0.01].
10 Safford MM, Allison JJ, Kiefe CI. Patient complexity: more than 
comorbidity. The vector model of complexity. J Gen Intern Med 
2007;22(Suppl 3):382–90. View Item.
11 Jadad A, Cabrera A, Martos F, Smith R, Lyons R. When people 
live with multiple chronic diseases: a collaborative approach to an 
Discharge pressures increase complexity  41
© 2016 The Authors
 Published by Swiss Medical Press GmbH | www.swissmedicalpress.com Journal of Comorbidity 2016;6(2):35–41
emerging global challenge. Granada: Andalusian School of Public 
Health; 2010. Available from: http://www.opimec.org/media/files/
BOOK_OPIMEC_100818.pdf [last accessed Feb 8, 2016].
12 Grant RW, Ashburner JM, Hong CC, Chang Y, Barry MJ, Atlas SJ. 
Defining patient complexity from the primary care physician’s per-
spective: a cohort study. Ann Intern Med 2011;155(12):797–804. 
View Item.
13 Kerr EA, Heisler M, Krein SL, Kabeto M, Langa KM, Weir D, 
et al. Beyond comorbidity counts: how do comorbidity type and 
severity influence diabetes patients’ treatment priorities and self 
management? J Gen Intern Med 2007;22(12):1635–40. View Item.
14 Fortin M, Steenbakkers K, Hudon C, Poitras ME, Almirall J, van 
den Akker M. The electronic Cumulative Illness Rating Scale: a 
reliable and valid tool to assess multimorbidity in primary care. J 
Eval Clin Pract 2011;17(6):1089–93. View Item.
15 Kuluski K, Bensimon CM, Alvaro C, Lyons R, Schaink AK, Tobias R. 
Life interrupted: the impact of complex chronic disease from the per-
spective of hospitalized patients. Illn Crisis Loss 2014;22(2):127–44. 
16 de Groot V, Beckerman H, Lankhorst GH, Bouter LM. How to 
measure comorbidity: a critical review of available methods. J Clin 
Epidemiol 2003;56:221–9. View Item.
17 Schaink AK, Kuluski K, Lyons RF, Fortin M, Jadad A, Upshur RE, 
et al. A scoping review and thematic classification of patient com-
plexity: offering a unifying framework. J Comorbidity 2012;2(1):1–9. 
View Item.
18 Boyd CM, Fortin M. Future of multimorbidity research: how should 
understanding of multimorbidity inform health system design. Pub-
lic Health Rev 2010;32(2):451–73.
19 Kuluski K, Hoang SN, Schaink AK, Alvaro C, Lyons RF, Tobias R, 
et al. The care delivery experience of hospitalized patients with 
complex chronic disease. Health Expect 2013;16(4):e111–23. View 
Item.
20 Wodchis WP. High cost users: driving value with a patient-centred 
health system. Presented at: Health Links and Beyond: the Long and 
Winding Road to Person Centered Care; 2013 Jun 20; Toronto, 
ON, Canada. Available from: http://solutionshealthcollaborative.ca/
healthy-connections/healthy-connections-2013/ [last accessed Feb 
8, 2016].
21 Lindsay P, Bayley M, McDonald A, Graham ID, Warner G, Phil-
lips S. Toward a more effective approach to stroke: Canadian Best 
Practice Recommendations for Stroke Care. Can Med Assoc J 
2008;178(11):1418–25. View Item.
